a TM orientation. This is consistent with crystal structures of Kv channels and with experiments on translocon-mediated S4 helix insertion. Decomposition of the free energy profiles reveals the underlying physical basis for TM stability, whereby the preference of the hydrophobic residues of S4 to enter the bilayer dominates over the free energy penalty of inserting charged residues, accompanied by local distortion of the bilayer and penetration of waters. The unique combination of charged and hydrophobic residues in S4 allows it to insert stably in the membrane but yet fulfil its role as a voltage-sensing device. (VSD) . Its lack of a conduction pore makes CiVSP an excellent model to study conformational changes in VSDs. Although the structure of CiVSP's VSD is unknown, it shares sequence homology with the VSDs of potassium channels with known crystal structures. We have taken advantage of this similarity to generate a model of CiVSP's VSD using the program ESyPred3D. The stability of the model was tested using the molecular dynamics simulation package, NAMD. After equilibration, we imposed an electric field to mimic a membrane potential of À200mV at 300K for a total simulation time of 20ns. One feature of the model is that residues R223 to R229 adopt a 3-10 helical structure with polar residues facing into the protein core. Meanwhile, water molecules in the interior of the helical bundle form an hourglassshaped profile resembling those seen in Kv1.2 simulations. The water crevices are separated by a hydrophobic plug limited outside by R223 interacting with L155 and inside by R226 interacting with D159. These interactions serve as water barriers that focus the electric field. Experimentally, we have observed that the CiVSP mutant R217Q R223H produces a proton current at negative potentials. Simulations of the present model carrying these mutations effectively displayed a narrowing of the hydrophobic plug, allowing water molecules from the top and bottom crevices to come into close proximity, while R226 prevents the collapse of the hydrophobic plug. This effect might create the optimal conditions for proton conduction. We conclude that our model of the 'resting'state of CiVSP's VSD contains features that are consistent with experimental observations and is a good starting point to study conformational changes in VSDs.
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Computational Studies of Colicin Insertion into Membranes: the Closed State Lidia Prieto, Themis Lazaridis. City College of New York, New York, NY, USA. Colicins are water-soluble toxins that, upon interaction with membranes, undergo a conformational change and form pores in them. Pore formation activity is localized in one of the three domains common to all colicins; a 10 alphahelical bundle termed the pore-forming domain (PFD). There is evidence that colicins attach to the membrane via a hydrophobic hairpin embedded in the core of the PFD. Two main models have been suggested for the inserted state of colicins: the penknife and the umbrella models, differing in regard to the orientation of the hydrophobic hairpin with respect to the membrane. To describe the arrangement of the other helices in the PFD, also two main descriptions have been used: a compact three-dimensional structure or a two-dimensional array of loosely interacting helices on the membrane surface. Using Molecular Dynamics simulations with an implicit membrane model, we have studied the stability and conformational characteristics of the different conformations possibly involved in the process. Our results give support to the idea that the two hydrophobic hairpin orientations (penknife and umbrella) are in equilibrium in the closed state of the channel. According to our results, this mechanism can be generalized within the different colicin groups. However, the details may differ from one colicin to another. Additional proposed physical events, such as helix elongation or membrane thinning, are also studied in this work. It is shown how these events relate to the stability of the closed state of the colicin pore.
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Molecular Dynamics Simulations of a Bacterial ABC Transporter Eoin P. Coll, D.P. Tieleman. University of Calgary, Calgary, AB, Canada. ABC (ATP Binding Cassette) proteins are a large family of membrane transporters dependent on ATP hydrolysis. Members of this family are of interest due to their role in multidrug resistance by bacteria, chemotherapy resistance by tumors, cystic fibrosis, and adrenoleukodystrophy. Transporters consist of a nucleotide binding domain (NBD) and a transmembrane domain (TMD), and in the case of importers, a periplasmic binding protein that binds the substrate and delivers it to the periplasmic side of the transporter. In bacteria, transporters are often symmetric, existing as a homodimer containing two copies of the same polypeptide chain. While the substrates of ABC transporters are many and varied, the NBDs at which ATP hydrolysis occurs are highly conserved across all species. The structure of several members of the ABC family have been solved by X-ray crystallography, however the mechanism by which ATP hydrolysis is linked to the domain rearrangement that facilitates transport is unclear. Molecular dynamics simulations allow the dynamics of a representative ABC importer, the vitamin B12 uptake system (BTU) from E. coli, to be modeled at atomistic detail. The protein is composed of two copies each of BtuC, the TMD, and BtuD, the NBD, as well as the periplasmic binding protein, BtuF. Simulations of the protein in the presence and absence of ATP have been performed in order to observe the effects of ATP binding and hydrolysis on the arrangement of the protein. Simulations of the complete transporter, BtuC2D2F, demonstrate the influence of the binding protein on the structure of the complex.
3357-Pos Structural Quality and MD Simulations of Homology Models of Major Facilitator Superfamily (MFS) Transporter Proteins
Azizah Mohd Asi, Mark S.P. Sansom. University of Oxford, Oxford, United Kingdom.
Title: Structural Quality and MD Simulations of Homology Models of Major Facilitator Superfamily (MFS) Transporter Proteins
The MFS is a large group of transporter proteins that catalyze uniport; solute: cation symport; and/or solute:cation or solute:solute antiport. Currently, relatively few experimental structures are known for these membrane transport proteins. Homology modeling enables us to extrapolate from X-ray structures of (bacterial) MFS proteins. However, quality assessment of homology models is crucial, especially given the relatively low resolution of some of the template structures. Furthermore, although structurally conserved, the MFS transporters do not share high sequence identity (i.e. less than 30% identity is observed). In this work, homology models of MFS were constructed based on crystal structures of lactose permease (LacY, PDB ID 1PV7), GlpT (PDB ID 1PW4) and the multidrug transporter EmrD (PDB ID 2GFP). These MFS model structures, as well as MFS crystal structures, were subjected to atomistic and coarse grained (CG) MD simulations. Quality assessments and measures of conformational ''stability'' of the simulated structures were compared for homology models and X-ray structures. It was concluded that local stereochemical quality of MFS protein structures does not predict conformational ''stability'' of the protein in MD simulations. An extensive stereochemical analysis based on known membrane protein crystal structures and corresponding MD simulation data was used to assess the MFS model structures. It was shown that MD stereochemical profiles can be used to distinguish between models constructed based on high quality template structures, models constructed based on a low quality template structures, and 'decoys'(i.e. models constructed based on a incorrectly chosen templates).
3358-Pos
In Silico Investigations of Possible Routes of Assembly of 3a from SARS-Co Virus Hao-Jen Hsu, Wolfgang B. Fischer. National Yang-Ming University, Taiwan, Taipei city, Taiwan. Hao-Jen Hsu and Wolfgang B. Fischer Institute of Biophotonics, School of Biomedical Science and Engineering, National Yang-Ming University, Taipei 112, Taiwan Most recently ORF 3a of SARS-CoV has been identified as a 274 amino acid membrane protein of human severe acute respiratory syndrome corona (SARSCo) virus. When expressed in Xenopus oocytes the protein forms channels. Based on bioinformatics approaches the topology has been identified to include three transmembrane domains (TMDs). Since structural models from experiments are still lacking, computational methods can be challenged to generate such models. In this study, we select a 'sequential approach'for the assembly protocol in which the individual TMDs are assembled one by one. This approach is seen to mimic in vivo expression of the protein. The role of different force fields on the assembly and the dielectric of the lipid bilayer are evaluated. Also the role of the loops between TMDs is investigated. Potential models and pore lining motifs will be shown. MD simulations for 20 ns are performed to assess the bundle stability in a lipid environment. The MD results show that the pore lining motif of the bundle is due to residues from TM2 which generate apore full of water molecules supporting the finding of 3a as an ion channel. Wednesday, February 24, 2010 645a 
